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)RUW\ &DVHV RI *DVWURLQWHVWLQDO 1HXURVLV 7UHDWHG E\ $FXSXQWXUH
=KDR <DSLQJ 䍉Ѯ㧡 'LQJ 0LQ ϕᬣ 	:DQJ<DQMXQ ⥟㡇৯
+HEHL 3URYLQFLDO +RVSLWDO RI 7UDGLWLRQDO &KLQHVH 0HGLFLQH 6KLMLD]KXDQJ  &KLQD
2EMHFWLYH 7R FRPSDUH WKH WKHUDSHXWLF HIIHFW RI DFXSXQFWXUH IRU JDVWURLQWHVWLQDO QHXURVLV ZLWK WKDW RI RUDO
UHPHG\ 0HWKRGV (LJKW\ FDVHV ZHUH UDQGRPO\ GLYLGHG LQWR WKH IROORZLQJ  JURXSV ,Q WKH WUHDWPHQW JURXS
DFXSXQFWXUH ZDV JLYHQ IRU RQH PRQWK DW WKH PDLQ SRLQWV RI =KRQJZDQ &9  =XVDQOL 67  7DLFKRQJ
/5  DQG 6KHQPHQ +7  ZLWK WKH DX[LOLDU\ SRLQWV VHOHFWHG DFFRUGLQJ WR 7&0 GLIIHUHQWLDWLRQ ,Q WKH
FRQWURO JURXS 'RPSHULGRQH ZDV RUDOO\ DGPLQLVWHUHG IRU RQH PRQWK 5HVXOWV 7KH WRWDO HIIHFWLYH UDWH ZDV
 LQ WKH WUHDWPHQW JURXS DQG  LQ WKH FRQWURO JURXS ZLWK D VLJQLILFDQW GLIIHUHQFH EHWZHHQ WKH 
JURXSV Ȥ  3 $FXSXQFWXUH ZDV VXSHULRU WR WKH RUDO UHPHG\ LQ WKHUDSHXWLF HIIHFWV &RQFOXVLRQV
$FXSXQFWXUH PD\ VKRZ EHWWHU UHVXOWV IRU JDVWURLQWHVWLQDO QHXURVLV DQG ZLWK OHVV WR[LF VLGH HIIHFWV
*DVWURLQWHVWLQDO QHXURVLV LV WKH JHQHUDO WHUP IRU
JDVWURLQWHVWLQDO V\QGURPH FDXVHG E\ KLJKOHYHO
QHUYRXV G\VIXQFWLRQ EXW ZLWKRXW REYLRXV RUJDQLF
SDWKRORJLFDO FKDQJHV 7KH PDLQ FOLQLFDO V\PSWRPV
DUH DEQRUPDO IRRG LQWDNH DQG H[FUHWLRQ DFFRPSDQLHG
E\ LQVRPQLD DQ[LHW\ QHUYRXVQHVV DQG KHDGDFKH
+RZHYHU WKH SDWKRJHQHVLV LV VWLOO XQFOHDU 7KH
IROORZLQJ LV D FOLQLFDO REVHUYDWLRQ IRU DFXSXQFWXUH
WUHDWPHQW RI JDVWURLQWHVWLQDO QHXURVLV ZLWK VDWLV
IDFWRU\ WKHUDSHXWLF UHVXOWV UHSRUWHG
*(1(5$/ '$7$
,Q WKLV VHULHV DOO WKH  FDVHV RI JDVWURLQWHVWLQDO
QHXURVLV ZHUH LQSDWLHQWV RI +HEHL 3URYLQFLDO 7&0
+RVSLWDO 7KH\ ZHUH UDQGRPO\ GLYLGHG LQWR D
WUHDWPHQW JURXS DQG D FRQWURO JURXS ,Q WKH WUHDWPHQW
JURXS RI  FDVHV WKHUH ZHUH  PDOHV DQG 
IHPDOHV DJHG  \HDUV ZLWK WKH LOOQHVV FRXUVH
UDQJLQJ IURP  \HDUV $PRQJ WKH  FDVHV RI WKH
FRQWURO JURXS ZHUH  PDOHV DQG  IHPDOHV DJHG 
 \HDUV ZLWK WKH LOOQHVV FRXUVH UDQJLQJ IURP 
\HDUV 7KHUH ZDV QR REYLRXV GLIIHUHQFH EHWZHHQ WKH 
JURXSV LQ VH[ DJH DQG LOOQHVV FRXUVH W  3!
7KH SDWLHQWV FRPSOLFDWHG ZLWK VHYHUH GLVRUGHUV RI WKH
KHDUW EUDLQ NLGQH\ DQG WKH KHPDWRSRLHWLF V\VWHP DV
ZHOO DV WKH PHQWDO GLVHDVHV ZHUH H[FOXGHG
7KH 7&0 SDWWHUQV  6WDJQDWLRQ RI WKH OLYHUTL
PDQLIHVWHG E\ GLVWHQGLQJ SDLQ LQ WKH VWRPDFK
HUXFWDWLRQ DQRUH[LD YRPLWLQJ KLFFXS WKLQJUHDV\
WRQJXH IXU DQG WDXW SXOVH  4L VWDJQDWLRQ
WUDQVIRUPLQJ LQWR WKH SDWKRJHQLF ILUH PDQLIHVWHG E\
SDLQ LQ WKH K\SRFKRQGULD DQG VWRPDFK DFLG
UHJXUJLWDWLRQ GU\ DQG ELWWHU PRXWK FRQVWLSDWLRQ KRW
WHPSHU KHDGDFKH UHG H\HV UHG WRQJXH ZLWK \HOORZ
IXU DQG UDSLGWDXW SXOVH  0XWXDO EORFNDJH RI WKH
SKOHJP DQG TL PDQLIHVWHG E\ IRUHLJQ ERG\ VHQVDWLRQ
LQ WKH WKURDW RSSUHVVHG IHHOLQJ LQ WKH FKHVW ZLWK SDLQ
LQ WKH K\SRFKRQGULD SDOH WRQJXH ZLWK ZKLWHJUHDV\
IXU DQG WDXWVOLSSHU\ SXOVH  :HDNQHVV RI WKH
VSOHHQ DQG VWRPDFK PDQLIHVWHG E\ YRPLWLQJ LI HDW
OLWWOH ELW PRUH DQRUH[LD RSSUHVVHG IHHOLQJ LQ WKH
FKHVW DQG VWRPDFK SDOH FRPSOH[LRQ ODVVLWXGH ORRVH
VWRRO RU GLDUUKHD SDOH WRQJXH ZLWK ZKLWHWKLQ IXU DQG
WKUHDG\ZHDN SXOVH
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)RU WKH WUHDWPHQW JURXS
7KH PDLQ SRLQWV XVHG ZHUH =KRQJZDQ &9 
ELODWHUDO =XVDQOL 67  ELODWHUDO 7DLFKRQJ /5 
DQG ELODWHUDO 6KHQPHQ +7  <DQJOLQJTXDQ *% 
ERWK VLGHV 1HLJXDQ 3&  ERWK VLGHV DQG 4LKDL
&9  ERWK VLGHV ZHUH DGGHG IRU VWDJQDWLRQ RI WKH
OLYHUTL 6DQ\LQMLDR 63  ERWK VLGHV 7DL[L ., 
ERWK VLGHV DQG 6KDQ]KRQJ &9  DGGHG IRU TL
VWDJQDWLRQ WUDQVIRUPLQJ LQWR WKH SDWKRJHQLF ILUH
)HQJORQJ 67  ERWK VLGHV 4LKDL &9  ERWK
VLGHV 6DQ\LQMLDR 63  ERWK VLGHV DQG *RQJVXQ
63  ERWK VLGHV DGGHG IRU PXWXDO EORFNDJH RI WKH
SKOHJP DQG TL DQG 3LVKX %/  ERWK VLGHV :HLVKX
%/  ERWK VLGHV <LQEDL 63  ERWK VLGHV DQG
=KDQJPHQ /5  ERWK VLGHV DGGHG IRU ZHDNQHVV RI
WKH VSOHHQ DQG VWRPDFK $FXSXQFWXUH ZDV JLYHQ RQFH
D GD\ ZLWK WKH QHHGOHV UHWDLQHG IRU  PLQXWHV HDFK
WLPH DQG ZLWK  WLPHV DV RQH WKHUDSHXWLF FRXUVH
7KH WUHDWPHQW ODVWHG  FRXUVHV ZLWK LPSURYHPHQW RI
WKH FOLQLFDO V\PSWRPV UHFRUGHG DW WKH HQG RI HDFK
FRXUVH
)RU WKH FRQWURO JURXS
'RPSHULGRQH  PJ ZDV RUDOO\ WDNHQ  PLQXWHV
EHIRUH PHDOV  WLPHV D GD\ IRU  ZHHNV
&ULWHULD IRU WKHUDSHXWLF HIIHFWV 
 0DUNHGO\ HIIHFWLYH 'LVDSSHDUDQFH RI WKH PDLQ
V\PSWRPV VXFK DV SDLQ RU GLVWHQVLRQ LQ WKH XSSHU
DEGRPHQ S\URVLV DFLG UHJXUJLWDWLRQ DQG HUXFWDWLRQ
ZLWK FRPSOHWH UHPLVVLRQ RI WKH QHXURVLV V\PSWRPV
 ,PSURYHG 'LVDSSHDUDQFH RI WZR RU PRUH RI WKH
PDLQ V\PSWRPV ZLWK DOOHYLDWLRQ RI WKH UHVW RI WKH
PDLQ V\PSWRPV DQG REYLRXV LPSURYHPHQW LQ WKH
QHXURVLV V\PSWRPV
 )DLOHG 1R REYLRXV LPSURYHPHQW LQ WKH PDLQ
V\PSWRPV DQG LQ WKH QHXURVLV V\PSWRPV
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,Q WKH WUHDWPHQW JURXS  FDVHV ZHUH PDUNHGO\
HIIHFWLYH  FDVHV LPSURYHG DQG  FDVHV IDLOHG ZLWK
D WRWDO HIIHFWLYH UDWH RI  ,Q WKH FRQWURO JURXS
PDUNHG HIIHFW ZDV IRXQG LQ  FDVHV LPSURYHPHQW LQ
 FDVHV DQG IDLOXUH LQ  FDVHV ZLWK D WRWDO HIIHFWLYH
UDWH RI  7KH Ȥ WHVW VKRZHG DQ REYLRXV
GLIIHUHQFH EHWZHHQ WKH WZR JURXSV LQ WKH WRWDO
HIIHFWLYH UDWH Ȥ   3 ZLWK EHWWHU
WKHUDSHXWLF UHVXOWV IRXQG LQ WKH WUHDWPHQW JURXS
,//8675$7,9( &$6(6
$ IHPDOH SDWLHQW  \HDUV ROG ZDV KRVSLWDOL]HG RQ
2FWREHU   ZLWK WKH PDLQ FRPSODLQW RI
VWRPDFKDFKH IRU VL[ PRQWKV ZKLFK KDG EHHQ
DJJUDYDWHG IRU RQH ZHHN 6KH KDG GLVWHQVLRQ LQ WKH
VWRPDFK HUXFWDWLRQ DEGRPLQDO SDLQ QDXVHD KLFFXS
RIWHQ ZHHSLQJ ZLWK YH[DWLRQ DQG ZLWK QR GHVLUH IRU
GULQNLQJ DQG HDWLQJ FRQVWLSDWLRQ UHG WRQJXH SURSHU
ZLWK \HOORZ JUHDV\ FRDWLQJ DQG WDXW SXOVH
*DVWURVFRS\ VKRZHG QR REYLRXV DEQRUPDOLW\ LQ WKH
VWRPDFK DQG QR DEQRUPDOLW\ ZDV IRXQG LQ WKH OLYHU
JDOOEODGGHU VSOHHQ DQG SDQFUHDV E\ %
XOWUDVRQRJUDSK\ 7KH GLDJQRVLV ZDV VWRPDFKDFKH
FDXVHG E\ VWDJQDWLRQ RI WKH OLYHUTL LQ 7&0 DQG LW
ZDV JDVWURLQWHVWLQDO QHXURVLV LQ :HVWHUQ PHGLFLQH
$FXSXQFWXUH ZDV JLYHQ DW =KRQJZDQ &9 
=XVDQOL 67  ERWK VLGHV 7DLFKRQJ /5  ERWK
VLGHV 6KHQPHQ +7  ERWK VLGHV <DQJOLQJTXDQ
*%  ERWK VLGHV 1HLJXDQ 3&  ERWK VLGHV
4LKDL &9  ERWK VLGHV DQG 6KDQ]KRQJ &9 
ZLWK WKH QHHGOHV UHWDLQHG IRU  PLQXWHV HDFK WLPH
 VHVVLRQV PDNLQJ XS RQH WKHUDSHXWLF FRXUVH ZLWK D
GD\ LQWHUYDO EHWZHHQ FRXUVHV $IWHU  FRXUVHV RI
WUHDWPHQW WKH SDWLHQW KDG KHU VWRPDFKDFKH REYLRXVO\
LPSURYHG ZLWK GLVDSSHDUDQFH RI QDXVHD $IWHU 
FRXUVHV VKH KDG QRUPDO IRRG LQWDNH ZLWK VWDEOH
HPRWLRQ DQG GHIHFDWHG RQFH HYHU\ RWKHU GD\ 7KHQ
WKH SDWLHQW ZDV GLVFKDUJHG IURP WKH KRVSLWDO ZLWK QR
UHODSVH IRXQG LQ D RQH\HDU IROORZXS VXUYH\
&200(176
0RGHUQ UHVHDUFKHV KDYH SURYHG WKDW DFXSXQFWXUH DW
=XVDQOL 67  FDQ REYLRXVO\ UHGXFH WKH LUUHJXODU
ZDYH VKRZQ E\ HOHFWURJDVWURJUDP DQG PDNH WKH
DEQRUPDO SHULVWDOWLF IUHTXHQF\ UHWXUQ WR QRUPDO LQ WKH
SDWLHQWV ZLWK JDVWULF G\VSHULVWDOVLV  DQG FDQ UHJXODWH
WKH GLVRUGHUHG UK\WKP VKRZQ E\ HOHFWURJDVWURJUDP LQ
-RXUQDO RI 7UDGLWLRQDO &KLQHVH 0HGLFLQH    
UDEELWV ZLWK G\VUK\WKPLD $FXSXQFWXUH FDQ LQKLELW
WKH K\SHUDFWLYLW\ RI ERZHO PRYHPHQW FDXVHG E\
SDUDV\PSDWKHWLF H[FLWDWLRQ DQG SURPRWH ERZHO
PRYHPHQW IRU K\SRDFWLYLW\ FDXVHG E\ V\PSDWKHWLF
H[FLWDWLRQ LQFUHDVH WKH VWRUDJH RI K\GUR[\
WU\SWDPLQH DQG JDVWULQ LQ WKH JDVWULF DQWUXP WLVVXHV
DQG GHFUHDVH WKHLU UHOHDVH LQ EORRG WR UHJXODWH WKH
JDVWURLQWHVWLQDO PRYHPHQW $FXSXQFWXUH JLYHQ DW
1HLJXDQ 3&  DQG 7DLFKRQJ /,  FDQ UHOLHYH WKH
GHSUHVVHG OLYHU VRRWKH WKH FKHVW RSSUHVVLRQ DQG
UHJXODWH IORZ RI TL DW 4LKDL &9  FDQ UHJXODWH IORZ
RI TL DQG UHPRYH VWDJQDQF\ DQG DW =KRQJZDQ &9
 DQG 6DQ\LQMLDR 63  FDQ VWUHQJWKHQ WKH VSOHHQ
DQG UHVROYH SKOHJP 7KHUHIRUH VDWLVIDFWRU\ UHVXOWV
ZHUH REWDLQHG LQ SDWLHQWV ZLWK JDVWURLQWHVWLQDO
QHXURVLV WUHDWHG E\ DFXSXQWXUH
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